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Abstract
Research suggests a protective effect of religious service attendance on various health outcomes. However, most research 
has been done in religious societies, raising the question of whether these associations are also prominent in secular cultures. 
Here we examine mortality and hospitalisations by religious service attendance among men and women in a secular society. 
We performed a cohort study including 2987 Danes aged 40+ interviewed in SHARE from 2004 to 2007 and followed up 
in the Danish registries until 2018. We used Cox regressions and negative binomial regressions to examine associations, 
including interactions with sex and adjusting for age, wave, socioeconomic factors, lifestyle factors, body mass index, and 
history of diseases. Overall, 5.0% of men and 6.6% of women reported that they had taken part in a religious organisation 
within the last month. Among 848 deaths, we found lower mortality for people who attended religious services (hazard ratio 
(HR) 0.70; 95% CI 0.50–0.99). There was evidence for an association among women (HR 0.56; 95% CI 0.35–0.89), but not 
among men (HR 0.95; 95% CI 0.59–1.53). In contrast, regarding hospital admissions (n = 12,010), we found lower hospi-
talisation rates among men who attended religious services (incidence rate ratio (IRR) 0.67; 95% CI 0.45–0.98), whereas no 
association was found among women (IRR 0.95; 95% CI 0.70–1.29). Sensitivity analyses with E-values were moderately 
robust. Our results contribute to the limited literature on possible health benefits of religious service attendance in secular 
societies, demonstrating lower mortality among women and fewer hospitalisations among men.
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Background

Religiosity seems to be an important pathway to human 
well-being [1]. Religiosity, often measured as attending 
religious services, is associated with better physical health 
and longevity and potential explanations include a healthier 
lifestyle, increased social support, and more positive emo-
tions [2, 3]. Across most of the world, women live longer 
than men despite reporting worse health—the so-called 
male–female health survival paradox [4]. Also, women are 
in general more religious than men. This is also the case 
in Denmark—a country often being considered one of the 
least religious societies in the world [5, 6]. There have been 
indications in the research literature, at least from mortality 
studies [7], that protective associations between religion and 
health may be most substantial in more religious societies, 
where a higher proportion of people regularly participate in 
a religious organisation. Studies from the United States show 
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that mortality is the health outcome for which the evidence 
on religious service attendance is most substantial [1, 8–12]. 
Evidence from Europe is sparse, but previous research from 
longitudinal mortality studies, including 734 and 1080 per-
sons from Denmark [13] and Finland [14], respectively, sug-
gested a protective association of religious service attend-
ance on mortality among women, but not among men.

Although evidence on religiousness and health from 
Europe is limited [15], previous studies from 10 European 
countries participating in the Survey of Health, Ageing and 
Retirement in Europe (SHARE) have demonstrated protec-
tive associations with health from various forms of religious 
participation. Specifically, evidence was found regarding 
participation in a religious organisation and lower odds 
of cancer [16], activity limitations [17], and depression 
[17, 18], as well as lower odds of negative lifestyle habits 
including smoking, alcohol consumption, physical activity, 
and sleep problems [19]. Recently, Herold et al. confirmed 
the association between religious service attendance and a 
healthier lifestyle in a secular Danish setting [20]. Never-
theless, due to many participants with unknown vital status 
in SHARE [21], mortality is one outcome that no previous 
SHARE studies have investigated.

To fill this knowledge gap, this study aims to investigate 
mortality and hospitalisation by religious service attend-
ance among middle-aged and older Danes participating 
in the Danish SHARE survey, which is linked to Danish 
nationwide registers. We hypothesise that people who attend 
religious services have lower mortality and hospitalisation 
rates than those who do not attend religious services. Based 
on previous evidence, we expect the most protective associa-
tions regarding mortality among women. However, although 
the effect on mortality may be less strong in men, it might be 
that the effect of religiousness could protect men from more 
severe illnesses, reflected in fewer hospitalisations among 
those attending religious services.

Methods

Data source and study population

SHARE is an interview-based survey providing high-quality 
survey data on the ageing population in Europe, including 
health, economic, and social factors among Europeans aged 
50 and older and their spouses or partners at any age [22]. 
These data were collected in biannual interview waves start-
ing in 2004–2005. SHARE collects data according to strict 
quality standards and with ex-ante harmonised interviews. If 
possible, SHARE interviews the same people in each wave 
(the longitudinal sample), but refreshment samples are also 
drawn regularly to compensate for attrition and to maintain 
a representation of the younger age cohorts [22]. As part 

of the REGLINK-SHAREDK project, the Danish SHARE 
data have been linked to Danish register data from Statistics 
Denmark. This individually linked database allows a unique 
data source, merging subjective information from interviews 
with more objective register data [23].

We performed a longitudinal study including Danish men 
and women aged 40 years and older who participated in 
at least one SHARE interview in waves 1 (2004–2005) or 
2 (2006–2007). The household response rates in Denmark 
in SHARE waves 1 and 2 were 67.1% and 65.2%, respec-
tively [24]. We included participants at first intake, i.e., the 
first time they took part in one of the waves. We excluded 
individuals below age 40 (n = 2), those with missing values 
on religious service attendance (n = 54), individuals with 
no linkage to the Danish registers (n = 29), and one person 
with an invalid interview date, leaving 2987 individuals in 
the study population.

Hospitalisation and mortality

The Danish SHARE data were linked to national health 
registers through a unique 10-digit personal identification 
number (a CPR number), which has been assigned to all 
persons alive and living in Denmark since April 2, 1968 
[25]. We used the Danish Civil Registration System [26] for 
information on birth date, the Causes of Death Registry for 
information on deaths [27], and the National Patient Register 
[28] for information on hospitalisations.

Religious service attendance

Data on religious service attendance came from the personal 
interview in SHARE, where the participants in waves 1 and 
2 were asked ‘‘Have you done any of these activities in the 
last month?’’ This question had seven answer categories, 
including ‘‘Taken part in a religious organisation (church, 
synagogue, mosque, etc.)’’ to which the participants could 
answer “yes” or “no”. In this study, we consider participat-
ing in a religious organisation as effectively being analogous 
to religious service attendance.

Socio‑demographic variables

Socio-demographic variables included sex, age at interview 
(in years), wave, education, marital status, wealth, history 
of diseases, current smoking, alcohol intake, and body mass 
index (BMI). The age of participants was grouped into 
5-year age groups from age 40 to age 79 with an open-ended 
category from age 80+. Education was measured with the 
International Standard Classification of Education (ISCED), 
grouped into lower (ISCED 0–2), medium (ISCED 3–4) and 
higher (ISCED 5–6). Marital status was categorised into 
married/registered partnership, unmarried/divorced, and 
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widowed. Wealth was calculated based on an average of the 
imputations provided in each wave of SHARE, which com-
pensates for nonresponse and is the sum of household net 
financial assets and household real assets [29]. Information 
about the history of diseases was reported in response to 
the question: “Has a doctor ever told you that you had/do 
currently have one of the following conditions?” (High cho-
lesterol, stroke, diabetes, lung disease, and cancer). Smokers 
were people reporting that they were currently smoking cig-
arettes, cigars, or pipes. Alcohol consumption was defined 
by the intake of any alcoholic beverages (such as beer, cider, 
wine, spirits, or cocktails) daily or almost every day during 
the previous six (wave 1) or three (wave 2) months preceding 

the survey. Body mass index (BMI) was divided into three 
groups < 25, 25–29.9 and 30+. The proportion of missing 
values was low (0.5% for education, 0.1% for smoking, and 
1.6% for BMI). For the other variables, there were no miss-
ing values (Table 1).

Statistical analyses

We estimated the overall mortality (40–98 years) for men 
and women, respectively, using Kaplan–Meier estimation, 
and we tested the differences between the curves using a 
log-rank test. In addition, we estimated hazard ratios (HRs) 
and 95% confidence intervals (CIs) for the differences in 

Table 1   Baseline characteristics of the study population stratified by religious service attendance and sex, respectively

Data are N (%) unless stated otherwise
SD = standard deviation
IQR = interquartile range
Missing values are excluded from percentage calculations
Missing values: Education 0.5%, Smoking: 0.1%, BMI: 1.6%. There were no missing values (0.0%) for the other variables

Taking part in a religious organization 
within the last month

Entire sample

Yes No All Men Women

Numbers (%) 176 (5.9) 2811 (94.1) 2987 1348 (45.1) 1639 (54.9)
Taking part in a religious organisation 176 (5.9) 2811 (94.1) 176 (5.9) 68 (5.0) 108 (6.6)
Age in years, mean (SD) 63.4 (11.2) 62.6 (10.7) 62.6 (10.7) 62.5 (9.9) 62.8 (11.3)
Deaths 36 (20.5) 812 (28.9) 848 (28.4) 407 (30.2) 441 (26.9)
Hospitalisation rates per 1000 person years 254 268 267 291 249
Education
Lower 37 (21.1) 652 (23.3) 689 (23.2) 198 (14.8) 491 (30.1)
Medium 61 (34.9) 1160 (41.5) 1221 (41.1) 665 (49.6) 556 (34.1)
Higher 77 (44.0) 986 (35.2) 1063 (35.8) 477 (35.6) 586 (35.9)
Marital status
Married or registered partnership 122 (69.3) 1918 (68.3) 2014 (68.3) 1013 (75.2) 1027 (62.7)
Unmarried/divorced 28 (15.9) 512 (18.2) 540 (18.1) 250 (18.6) 290 (17.7)
Widowed 26 (14.8) 380 (13.5) 406 (13.6) 84 (6.2) 322 (19.7)
Wealth, median (IQR) in Euros 212,483 (94,228–

415,925)
183,892 (58,186–

400,763)
187,589 (60,558–

400,958)
204,362 (77,945–

426,393)
171,681 

(52,627–
385,815)

Ever smoked 87 (49.4) 1767 (63.0) 1856 (62.2) 924 (68.7) 932 (56.9)
Alcohol consumption daily or almost daily 36 (20.5) 761 (27.1) 797 (26.7) 479 (35.5) 318 (19.4)
Body Mass Index (BMI)
< 25 75 (43.4) 1336 (48.3) 1411 (48.0) 527 (39.5) 884 (55.2)
25.0–29.9 74 (42.8) 1069 (38.7) 1143 (38.9) 635 (47.5) 508 (31.7)
30+ 24 (13.9) 361 (13.1) 385 (13.1) 174 (13.0) 211 (13.2)
History of diseases
High cholesterol 23 (13.0) 465 (16.6) 488 (16.3) 255 (18.9) 233 (14.2)
Stroke 5 (2.8) 138 (4.9) 143 (4.8) 74 (5.5) 69 (4.2)
Diabetes 12 (6.8) 196 (7.0) 208 (7.0) 108 (8.0) 100 (6.1)
Lung disease 5 (2.8) 179 (6.4) 184 (6.2) 91 (6.8) 93 (5.7)
Cancer 12 (6.8) 201 (7.2) 213 (7.1) 62 (4.6) 151 (9.2)
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mortality between those attending religious service and 
those who did not through a Cox proportional hazards 
analysis. We tested the Cox proportional hazards assump-
tions using the log–log plot of the Kaplan–Meier survival 
function and by Schoenfeld residuals, and the assumptions 
were met. Hospitalisation was measured as admission to a 
hospital as an inpatient. Due to signs of overdispersion in 
the Poisson regression, negative binomial regression was 
used to estimate the frequency of hospitalisations calcu-
lated by the incidence rate ratios (IRRs) with 95% CIs. 
This method allowed us to consider repeated hospitalisa-
tions for each person. Follow-up started at the interview 
and continued until death or the end of follow-up (Decem-
ber 31, 2018), whichever came first.

We fitted five models for mortality and hospitalisations. 
In model 1, we adjusted for age and wave as well as for sex 
in the combined model. In model 2, we further adjusted 
for education, marital status, and wealth. In model 3, 
we added history of diseases including high cholesterol, 
stroke, diabetes, and lung disease, and in model 4, we 
included smoking, alcohol consumption and BMI on top 
of the other covariates. Moreover, we added a model 5 by 
using a logistic regression model, in which possible con-
founders were taken into account by estimating propensity 
scores. They were used to estimate the Cox regression 
and the negative binomial regression models, respectively 
including robust standard errors. Moreover, as a sensitivity 
analysis we added cancer in models 3 and 4. When investi-
gating mortality, cancer was included with the possibility 
for a time-varying HR to fulfil the Cox proportional haz-
ards assumptions (Supplementary Table 1).

In the overall models, sex was included as a basic covar-
iate. In the stratified models, we included a multiplicative 
interaction term between religious service attendance and 
sex in all regression models, resulting in estimates for each 
sex separately and in p-values for the possible effect modi-
fication by sex. Moreover, we investigated possible addi-
tive interactions by the additive Aalen model for mortality 
and by robust regression models for hospitalisations.

For sensitivity analyses, we calculated the E-value 
for both the effect sizes (E-value) and the lower limits of 
CIs in model 4 (E-valueCI) using the package “E-value” 
in Stata [30]. The E-value is a proposed measure of the 
sensitivity of effect sizes in longitudinal studies [31]. The 
E-value is the minimum strength of association on the risk 
ratio scale that an unmeasured confounder would need to 
have with both the exposure and the outcome, conditional 
on the measured covariates, to fully explain away a spe-
cific exposure-outcome association. Consequently, an 
unmeasured confounder with associations higher than or 
equal to the E-value could be able to explain away the 
measured effect. However, any unmeasured confounder 
with a weaker association could not. Estimating E-valueCI 

determines the minimum confounding that would suffice 
to shift the CI to include the null [32].

We used Stata (version 17.0) for all analyses, though the 
additive interactions for mortality were performed via R ver-
sion 4.0.3. The significance level was set to be 5% (α = 0.05).

Results

In total, 1348 (45.1%) men and 1639 (54.9%) women were 
included in the study. The sample’s mean age was 62.6 years 
(standard deviation (SD) = 10.7 years). A total of 5.0% of 
men and 6.6% of women reported that they had taken part 
in a religious organisation within the last month (Table 1). 
Overall, 848 (28.4%) deaths were observed during the 
14-year follow-up period: 36 deaths (20.5%) among people 
attending religious services (18 (26.5%) among men and 
18 (16.7%) among women) and 812 (28.9%) among those 
not attending (389 (30.4%) among men and 423 (27.6%) 
among women). Hospitalisation rates were 254/1000 person-
years for those attending services (237 among men and 264 
among women) and 268/1000 person-years for those not 
attending (294 among men and 247 among women). When 
we compared the baseline characteristics, we found a lower 
proportion of smokers among people who attended religious 
services (49.4% vs. 63.0%, p < 0.001). Compared with peo-
ple not attending religious services, a tendency was found 
towards less alcohol consumption, higher education and 
higher wealth among people attending religious services, 
though non-significant (Table 1).

Differences in mortality for Danes who attended reli-
gious services versus those who did not are demonstrated by 
Kaplan–Meier curves showing better survival for those who 
attended religious services in the total sample (Fig. 1A); 
however, when stratified by sex, the differences between the 
curves were only significant among women (Fig. 1B, C).

The Cox regression models adjusted for age and wave 
showed that religious service attendance was associated 
with lower mortality in the overall model (HR 0.56; 95% CI 
0.40–0.78). When investigating the associations stratified by 
sex, no significant association was found among men (HR 
0.76; 95% CI 0.47–1.22), whereas the association persisted 
among women (HR 0.44; 95% CI 0.28–0.71). After further 
adjustments for socioeconomic characteristics, history of 
diseases, and lifestyle factors, the associations attenuated 
but remained significant in the total sample (HR 0.70; 95% 
CI 0.50–0.99) (Fig. 2A, Table 2). In the sex-specific analy-
ses, the significant association persisted among women (HR 
0.56; 95% CI 0.35–0.89) but not among men (HR 0.95; 95% 
CI 0.59–1.53) (Fig. 2A, Table 2). There was not, however, 
definitive evidence for neither multiplicative nor additive 
interactions between religious service attendance and sex 
(Table 2). When including cancer, the results were similar 
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to those from the main models, except that the association 
with mortality in the total sample in model 4 became bor-
derline significant (HR 0.72; 95% CI 0.52–1.01) (Supple-
mentary Table 1). When examining the E-values, we found 
an E-value of 2.21 for the total sample indicating that an 
unmeasured confounder that was associated 2.21-fold with 
both the exposure and the outcome, conditional on the meas-
ured covariates, could suffice to explain away the effect, but 
weaker joint confounder association could not; however, the 
analogous associations for the CI lower limit were only at 
1.11-fold (E-valueCI = 1.11). We found this effect in women 
more robust than for the total sample with an E-value of 2.97 
(E-valueCI = 1.50) (Table 2). Results from the propensity 
score model confirmed that religious service attendance was 
associated with lower mortality among women (HR 0.64; 
95% CI 0.43–0.97) (Fig. 2A, Table 2).

Among 12,010 inpatient hospitalisations, we found fewer 
hospitalisations for people who had taken part in a religious 
organisation (IRR 0.78; 95% CI 0.61–1.00). In addition, a 
lower risk of hospitalisation was found among men (IRR 
0.61; 95% CI 0.41–0.91) but not among women (IRR 0.88; 
95% CI 0.66–1.22). After further adjustments, the associa-
tion remained for men (IRR 0.67; 95% CI 0.45–0.98) but 
became borderline significant for the entire sample (Fig. 2B, 
Table 2). However, given the limited sample size, there was 
again no definitive evidence for neither multiplicative nor 
additive interactions between religious service attendance 
and sex (Table 2). When we included cancer in the model, 
the results were similar to the main model (Supplemen-
tary Table 1). When investigating the E-values, we found 
that for men, an unmeasured confounder would have to be 
associated 2.35-fold (E-value) and at minimum 1.17-fold 

Fig. 1   Kaplan–Meier curves for all-cause mortality from age 40 years for the total study population (A) and for Danish men (B) and women (C) 
who had taken part in a religious organisation within the last month vs those who did not

Fig. 2   Hazard ratios with 95% confidence intervals (CIs) for all-
cause mortality (A) and incidence rate ratios with 95% CIs for all-
cause hospitalisations (B) overall and stratified by sex among Danes 
participating in SHARE waves 1 and 2 who had taken part in a 
religious organisation within the last month vs those who did not. 
Model 1: Adjusted for age and wave. Model 2: Adjusted for age, 
wave, education, marital status, and wealth. Model 3: Adjusted for 
age, wave, education, marital status, wealth, and history of diseases 

including high cholesterol, stroke, diabetes, and lung disease. Model 
4: Adjusted for age, wave, education, marital status, wealth, history 
of diseases including high cholesterol, stroke, diabetes, and lung dis-
ease, smoking, alcohol consumption, and body mass index. Model 5: 
Based on propensity score models adjusted for age, wave, education, 
marital status, wealth, history of diseases including high cholesterol, 
stroke, diabetes, lung disease, and cancer, smoking, alcohol consump-
tion, and body mass index
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(E-valueCI = 1.17) with both the exposure and the outcome to 
explain away the reported effect (Table 2). Results from the 
propensity score model confirmed the significant association 
between religious service attendance and fewer hospitalisa-
tions among men (IRR 0.58; 95% CI 0.41–0.80) (Fig. 2B, 
Table 2). A borderline significant interaction with sex was 
found (p = 0.05) indicating a stronger association among 
men than among women (Table 2).

Discussion

Our results demonstrated that religious service attendance 
is associated with lower mortality (around 30%). When 
stratifying by sex, the association was found among women 
(around 44%) but not among men. In addition, a border-
line significant overall association was found between reli-
gious service attendance and fewer hospitalisations in the 

entire sample, and with a significant association persisting 
among men (around 33%). Our results from Denmark—one 
of the least religious societies in the world—confirm the 
well-known health benefits of religious service attendance 
demonstrated in more religious nations such as the US [3, 
33–39]. They are also in line with previous research from 
Denmark [13] and Finland [14], supporting already available 
evidence for a protective effect of religious service attend-
ance on mortality among women.

In line with previous evidence regarding sex differences 
in religiousness [6], we found an indication that Danish 
women reported religious service attendance slightly more 
frequently than did men (6.6% vs. 5.0%). Strawbridge et al. 
reported a relatively strong protective effect of weekly reli-
gious attendance on survival for women but a weaker effect 
for men. For women, the protective effect of weekly reli-
gious attendance was of the same magnitude as other health 
behaviours, whereas for men, it was more modest [40]. In 

Table 2   Hazard ratios (HRs) for mortality and incidence rate ratios (IRRs) for hospitalisations with 95% confidence intervals (CIs) among men 
and women attending religious services within the last month versus those who did not

a Adjusted for sex
b Based on model 4
c LL Lower limit of the 95% confidence interval
Model 1: Adjusted for age and wave
Model 2: Adjusted for age, wave, education, marital status, and wealth
Model 3: Adjusted for age, wave, education, marital status, wealth, and history of diseases including high cholesterol, stroke, diabetes, and lung 
disease
Model 4: Adjusted for age, wave, education, marital status, wealth, history of diseases including high cholesterol, stroke, diabetes, and lung dis-
ease, smoking, alcohol consumption, and body mass index
Model 5: Based on propensity score models adjusted for age, wave, education, marital status, wealth, history of diseases including high choles-
terol, stroke, diabetes, lung disease, and cancer, smoking, alcohol consumption, and body mass index

Mortality Totala
Hazard ratios (95% CI)

Men
 Hazard ratios (95% CI)

Women
Hazard ratios (95% CI)

P values for multi-
plicative interactions 
between religious ser-
vice attendance and sex

P values for additive 
interactions between 
religious service attend-
ance and sex

Model 1 0.56 (0.40–0.78) 0.76 (0.47–1.22) 0.44 (0.28–0.71) 0.111 0.235
Model 2 0.61 (0.44–0.86) 0.86 (0.53–1.38) 0.47 (0.30–0.76) 0.084 0.239
Model 3 0.65 (0.46–0.91) 0.94 (0.59–1.52) 0.49 (0.31–0.79) 0.069 0.205
Model 4 0.70 (0.50–0.99) 0.95 (0.59–1.53) 0.56 (0.35–0.89) 0.119 0.260
E-valueb 2.21 (LLc 1.11) 1.29 (LLc 1.00) 2.97 (LLc 1.50) - -
Model 5 0.81 (0.57–1.15) 1.01 (0.61–1.67) 0.64 (0.43–0.97) 0.153 -

Hospitalisation Incidence rate ratios 
(95% CI)

Incidence rate ratios 
(95% CI)

Incidence rate ratios 
(95% CI)

P values for multi-
plicative interactions 
between religious ser-
vice attendance and sex

P values for additive 
interactions between 
religious service attend-
ance and sex

Model 1 0.78 (0.61–1.00) 0.61 (0.41–0.91) 0.89 (0.66–1.22) 0.141 0.459
Model 2 0.80 (0.63–1.03) 0.62 (0.42–0.92) 0.93 (0.68–1.26) 0.115 0.457
Model 3 0.87 (0.68–1.10) 0.68 (0.46–0.99) 1.00 (0.74–1.35) 0.120 0.514
Model 4 0.84 (0.66–1.06) 0.67 (0.45–0.98) 0.95 (0.70–1.29) 0.156 0.442
E-valueb 1.67 (LLc 1.00) 2.35 (LLc 1.17) 1.29 (LLc 1.00) – –
Model 5 0.75 (0.59–0.94) 0.58 (0.41–0.80) 0.92 (0.67–1.27) 0.050 –
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agreement, we found a 44% reduced risk of all-cause mor-
tality for women who participated in a religious organisa-
tion, even when taking several potential confounders into 
account. In contrast, the association with hospitalisations 
was only significant among men in the main models, with 
a decreased risk of hospital admissions of 33% in the fully 
adjusted model, still with moderately strong robustness. A 
proposed interpretation of the reduced hospitalisation rate 
for men despite no protection against mortality could per-
haps be related to religious organisations supporting their 
members in time of illness and perhaps especially around 
the time of death. Religious and cultural aspects might play 
a role in the decisions regarding dying at home [41]. Thus, 
if men who participated in religious organisations were more 
inclined to want to die at home compared with men not 
participating in religious organisations, this could perhaps 
explain some of the effect.

While it has been previously proposed that the protec-
tive effect of religious attendance is mainly mediated by, 
e.g., the positive impact of belonging to a social community 
or having a healthier lifestyle, current studies on mediation 
analyses have not been able to entirely explain the health 
effects of religious attendance through physical, psychologi-
cal, or social processes [2]. Whether some of the protective 
effect could be mediated by spiritual experience is beyond 
what natural sciences can account for today. However, 
with reference to Popper’s “critical rationalism” [42], we 
argue that rigorous scientific thought should be open for the 
importance of such experience. More research is needed to 
understand which factors mediate the protective effects of 
religious service attendance on health.

The evidence reported in the present study raises interest-
ing questions for public health agencies in secular cultures. 
People might consider it controversial to encourage religious 
service attendance as a public health driver, because there 
are no studies documenting that going from no to frequent 
religious attendance with the sole motivation of living longer 
actually works. However, more definitive knowledge of the 
specific driving factors in the protective effect of religios-
ity on health could perhaps guide public health initiatives 
that could support the utilisation of more extensive and 
broadly understood existential, spiritual, or religious health 
resources. Efforts to promote community participation for 
those who already positively self-identify with a religious 
tradition might also be considered reasonable [43]. Further, 
needs related to such constructs may also arise in the non-
religious patient when confronted with severe illnesses or 
other life crises. Knowledge about this could enhance the 
ability of the healthcare system to provide spiritual care for 
such needs [44, 45].

The strength of this study is information on religious-
ness from survey interviews linked to Danish registers with 
almost complete and unselected information on mortality 

and hospital admissions. The prospective study design with 
information on religiousness preceding the outcomes and 
adjustment for several baseline variables, including age, 
socioeconomic status, marital status, lifestyle variables, and 
history of diseases, reduces the risk of reverse causation 
[15]. Adjustment of baseline health is critical in research 
examining associations between religion and health out-
comes since it may be that only those who are relatively 
healthy can attend religious services [15]. Despite the 
attempt to adjust for baseline health in the present study, 
residual confounding cannot be excluded and could, at least 
to some degree, explain the observed associations. However, 
to determine the robustness of the results, we applied both 
classical covariate-adjusted models as well as propensity 
score models with overall similar results, hence strength-
ening the interpretation that our results are not a result of 
residual confounding.

The main limitation in the present study was the limited 
sample size of approximately 3000 participants, with only 
5.9% who attended religious services during the previous 
month. Consequently, it was impossible to investigate cause-
specific mortality and hospitalisations, and the sample size 
limited the power to detect significant interactions between 
religious service attendance and sex. Moreover, we were 
not able to investigate a potential dose–response associa-
tion because the question only concerned “taking part in 
a religious organisation within the last month” as a binary 
variable. Although this question does not specify the type of 
activity individuals are involved in, we considered it similar 
to religious service attendance in this study. Thus, religious 
service attendance was only measured at one time point and 
may have changed subsequently, which we could not con-
sider in this study. Future studies with the capacity to make 
such inferences are currently on their way, for instance the 
EXICODE study by Stripp et al. [46].

Conclusions

This longitudinal Danish cohort study demonstrated that 
religious service attendance was associated with lower 
mortality, though mainly among women. Moreover, we 
found fewer hospitalisations among men who attended 
religious services. Our results contribute to the limited 
literature regarding the impact of religiousness on health 
in a secular society, confirming that the findings from 
more religious societies also persist in Denmark. How-
ever, further research is needed to replicate these find-
ings in a larger sample with the possibility of investigating 
cause-specific mortality and hospitalisations. In addition, 
future studies should examine whether certain aspects of 
religious activity are accountable for the protective effect 
on mortality and hospitalisations as well as how spiritual 
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needs might become clinically important. These findings 
could have potential importance for public health policies.
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